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Different mass spectrometric methods, stable isotope labeling, and theoretical calculations
have allowed us to structurally characterize and differentiate the isomeric ion structures
produced by the two heteroaromatic isomers 3-methyl-1,2-benzisoxazole and 2-methyl-1,3-
benzoxazole. The low-energy collision induced dissociation spectra of their molecular ions
show large differences. Although both of them produce abundant loss of CO, that involves a
carbon atom of the benzene ring, the 2-methyl-1,3-benzoxazole also shows abundant [M-
CHO] ions at m/z 104, the intensity of which is quite low in the case of its isomer
3-methyl-1,2-benzisoxazole. In addition, MS/MS measurements of fragment ions show char-
acteristic differences that allow distinction among the isomers depending on the original
arrangement of the atoms in the five-membered ring. Theoretical ab initio calculations have
allowed to determine chemico-physical properties of different ions and to propose a rational-
ization of the decomposition pathways followed by the two benz(is)oxazole isomers. (J Am
Soc Mass Spectrom 2004, 15, 1005–1013) © 2004 American Society for Mass SpectrometryThe structural characterization and differentiationof isomeric compounds, both obtained by chem-ical synthesis or naturally occurring, and the
study of their chemico-physical properties and reactiv-
ity are important tasks in the modern scientific research.
Heterocyclic compounds can exist as different kinds
of isomers. Structural and positional isomers show
different arrangements of the endocyclic atoms and
their substituents can be in different positions of the
heterocyclic nucleus.
A lot of mass spectrometry techniques, such as
metastable and collision-induced decompositions
(CID), are available for isomers characterization and for
studying their gas phase ion chemistry. Their applica-
tion in the field of heterocycles revealed to be very
effective in isomeric characterization and differentiation
[1, 2]. In particular, mass spectrometry has been widely
applied to the characterization of heterocycles contain-
ing nitrogen and oxygen atoms [3]. Several compounds
containing the isoxazole or the oxazole moiety have
been the subject of a lot of papers [4–13].
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doi:10.1016/j.jasms.2004.04.002In some cases isomer interconversion or conversion
to a common intermediate can occur, thus preventing
any characterization and differentiation of each com-
pound. As an example, the molecular ion of 2,1-
benzisoxazole undergoes an opening of the five-mem-
bered ring producing an ion having the same structure
to that produced by rearrangements of isatin and an-
thranilic acid [14]. Similarly, the study of the ion kinetic
energy spectra of analogous thia isomers, i.e., 1,2-
benzisothiazole and 1,3-benzothiazole, has evidenced
their isomerization to common structure(s) under elec-
tron ionization [15].
In the last decade, we have been developing a
research program aimed at studying the gas phase
chemistry of ionic species produced by heterocyclic
isomers. In this frame, by using different mass spectro-
metric techniques, we have characterized and differen-
tiated isomeric pyrrolobenzodiazepines [16], methyltia-
zolopyridines [17], modified tryptophans [18], and
arylglycosides [19, 20].
The eight isomers of 3-methyl-1,2-isoxazolopyridines
and 2-methyl-1,3-oxazolopyridines produce very simi-
lar electron ionization mass spectra [12], but quite
different MS/MS spectra [21] that have allowed us to
characterize and differentiate each member of the two
series. In addition, after one electron removal, each
compound maintains its own structure and no isomer-
ization reaction has been observed. More recently, we
moved to study the mass spectra of their benzo deriv-
atives and found some misassignments in library spec-r Inc. Received January 28, 2004
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diffuse, both in natural compounds and as synthons in
chemical syntheses, and they have received great inter-
est [23, 24]. Unfortunately only few mass spectrometric
data are available.
We wish to report here on a tandem mass spectro-
metry approach applied to the two isomers 3-methyl-
1,2-benzisoxazole (1) and 2-methyl-1,3-benzoxazole (2).
Their gas phase behavior has been compared with that
of another isomer 2-methoxycyanobenzene (3) (Scheme
1).
Metastable and collision induced collision dissocia-
tions, occurring in different energy frames, together
with stable isotope labeling and ab initio theoretical
calculations have been used to study the gas phase
behavior of these isomers. Beyond the study of their
decompositions, and to gain information on the struc-
ture of ionic species produced in their fragmentation
pathways, it is interesting to ascertain whether isomer-
ization reactions occur in the gas phase.
Experimental
Synthesis of the Compounds
3-Methyl-1,2-benzisoxazole has been prepared accord-
ing to the procedure described in reference [25]. 2-Meth-
yl-1,3-benzoxazole and 2-methoxycyanobenzene were
purchased from Sigma-Aldrich (Milan, Italy). 2-13C-2-
Methyl-1,3-benzoxazole has been synthesized by
2-aminophenol and CH3
13COOH as reported in refer-
ence [26].
Mass Spectrometry
Product and precursor ion mass spectra, and the detec-
tion of decompositions involving neutral losses have
been carried out by performing appropriate linked
scans between the electrostatic and the magnet analyz-
ers in a double focusing VG 70-250S mass spectrometer
(VG Analytical Ltd., Manchester, UK) with EB geome-
try. It operated in the electron ionization mode at 70 eV,
emission current 0.2 mA, with a source temperature of
180°C and accelerating voltage equal to 8 kV. Each
analyte was dissolved in chloroform and introduced in
the mass spectrometer by the direct inlet. High energy
CID spectra were obtained by introducing argon in the
collision cell situated in the first field-free region until
the main beam transmission was reduced to 50%.
Kinetic energy releases occurring in metastable decom-
Scheme 1positions have been measured by precursor scans, ac-
cording to the law B2/E  k, by measuring the width at
half height (T0.5) of the parent ion peak.
Low energy CID have been studied in a Saturn 2000
ion trap coupled with a Varian 3800 gas chromatograph
(Varian, Walnut Creek, CA) equipped with a column
J&W DB5-MS (30 m 0.25 mm, film thickness 0.25 m).
The instrument was operating in electron ionization
mode at 70 eV with a source temperature of 150 °C.
Ultra pure helium was the carrier and the collision gas.
MS/MS parameters are: excitation time 20 ms, excita-
tion amplitude 400 mV, and the resonant excitation
method have been used. With the aim of limiting
experimental variations between different measure-
ments, aliquots of 0.5 L of equimolar solutions (1.0 
105 M in chloroform) of the isomers have been injected
in the GC column.
The reported values of relative intensities in MS/MS
spectra are the mean of 5–10 scans. Replicate MS/MS
experiments show variations in the relative intensities
of ions within 10%.
Theoretical Calculations
Ab initio molecular orbital calculations were performed
on neutrals, molecular and fragment ions by using the
Gaussian 98 package [27] implemented on a IBM SP
RS/6000 Power 4 supercomputer at Cineca in Bologna,
Italy. All geometries were fully optimized without any
constraints at the Becke 3LYP (B3LYP) [28] with the
6-31G(d,p) level of theory. The final lowest energy
geometries were confirmed as a minimum on the mo-
lecular potential energy surface by normal-mode vibra-
tional frequency calculations that produced all real
frequences. Zero-point energies and statistical thermo-
dynamic properties at 298.15 K and 1 atm were calcu-
lated at the B3LYP-6-31G(d,p) level of theory. Bond
order calculations were carried out on the energy min-
imized structures by using the program Gamess [29].
Results and Discussion
Study of Ions [M] (m/z 133)
The electron ionization mass spectra of isomers 1 and 2
have been already published [4, 30–32] and reinvesti-
gated recently [22]. The molecular ions are the base
peak for both the compounds. The main fragmentations
occurring in the ion source involve the elimination of
CO and CHO yielding ions at m/z 105 and 104, respec-
tively.
To go deeper insight the gas phase ion chemistry of
these isomers, tandem mass spectrometry experiments
have been carried out. Under the low energy regime,
collision induced dissociations of the molecular ions of
1 and 2 produce very different product ion mass
spectra, thus allowing a large differentiation of the two
isomers (Figure 1). For both compounds, the most
abundant product ions are at m/z 105 due to elimination
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current (Figure 1, top). Other product ions have scarce
relative intensity and are at m/z 132, 104, 92, and 78,
attributable to [M  H], [M  (H,CO)], [M 
CH3CN]
 and [M  (CO, HCN)]/[M  (CO,
H,C2H2)]
, respectively.
Isomer 2 produces a significantly different CID spec-
trum (Figure 1, middle). In fact, in addition to ions at
m/z 105 (100%), abundant product ions are at m/z 104
Figure 1. Low-energy CID product ion spectra of the ions at m/z
133 produced by isomers 1 (top) and 2 (middle), and by Com-
pound 3 (bottom) obtained in a ion trap.whose relative intensity is 62%. This recalls the behavior of
high internal energy ions formed in the source. In fact,
while in the electron ionization mass spectrum of 1 the
ratio of the relative intensities of ions at m/z 105 and 104 is
about 5, it is roughly 1 in the mass spectrum of 2 [22].
Unlike its isomer 1, the molecular ion of 2-methyl-
1,3-benzoxazole produces two additional daughter ions
at m/z 93 and 91, attributable to [M  CH2CN]
 and [M
 CH2CO]
, respectively, while the ions [M 
CH3CN]
 (m/z 92) have a much lower intensity (Figure
1, middle). Furthermore, ions at m/z 78 and 65 are more
abundant than the corresponding ions found in the CID
spectrum of 1.
Similarly to the low energy regime, also the high
energy collisions induce dissociations that yield the
species [M  CO] as the most abundant ions (Figure
2), while ions at m/z 104 have similar relative intensities
for the two isomers (Figure 2). The doublet of ions at
m/z 91 and 93, with the latter about three times more
intense than the former ions, is much more abundant
for 2 than for 1.
It is noteworthy that the loss of CO is also the main
metastable and CID process occurring from the molec-
ular ion of methyl(is)oxazolopyridines [21], while for
their analogous thia derivatives, namely methyl(iso)
thiazolopyridines, the corresponding elimination of CS
does not occur [17]. This can be due to both thermo-
chemical and structural factors. In fact the loss of CO is
thermochemically favored over that of CS, as it results
from the large difference in heats of formation of the
two species (H°f CO  110.53, CS  280.33 kJ
mol1) [33]. In addition, different structures of product
ions can be involved in the two processes.
The kinetic energy released in the loss of CO, mea-
sured at half height (T0.5) of the flat-topped peak of the
parent ion, is equal to 769 and 609 meV for Compounds
1 and 2, respectively. This suggests that the elimination
Figure 2. High-energy CID product ion spectra of isomers 1 (top)
and 2 (bottom) obtained by B/E  k linked scans.
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much higher for 1 than for 2, in agreement with
rearrangement reactions that have to occur in the mo-
lecular ions to allow the elimination of CO. While in the
case of 1 this loss should involve the carbon atom at the
fusion of the two rings, for 2 an additional pathway
involving carbon at position 2 of the oxazole moiety,
with a methyl rearrangement, should be also proposed.
For this aim, the 2-13C derivative of 2 has been synthe-
sized. Its mass spectrum as well as MS/MS spectra
obtained in different conditions show that, owing to the
elimination of CO, the labeled site remains on the
resulting radical cation, suggesting that the carbon
atom at the fusion of the two rings is eliminated
together with the oxygen atom. The results from these
data are that, owing to the ionization process, the fusion
between the two rings should be weakened, thus allow-
ing the loss of CO. In addition, as the molecular ions of
both the isomers yield significantly different and spe-
cific product ion mass spectra, it is clear that each
radical cation maintains its own distinctive structure
and isomerization reactions that might yield to a com-
mon structure can be excluded.
It has been reported that the molecular ion of 1,3-
benzoxazole isomerizes to 2-cyanophenol [14]. If it were
the case also for its 2-methyl derivative 2, the 2-meth-
oxycyanobenzene 3 should be produced. Its MS/MS
spectrum (Figure 1, bottom), characterized by the most
intense ions at m/z 132 and other relevant ions at m/z
104, is completely different from the MS/MS spectra
produced by 1 and 2, and allows to exclude any
isomerization of [1] and [2] to [3].
Aimed at obtaining further information on the prop-
erties and structures of the neutrals 1, 2 and their
molecular ions, theoretical ab initio calculations have
been carried out (Table 1, Figure 3).
The calculations show that both 1 and [1] have a
dipole moment much higher than their corresponding
1,3-benzoxazole derivatives 2, [2] (Table 1). This can
be explained by the pseudosimmetric structure of 2.
Concerning the neutral 1, the atoms C7a and C3 have
high positive charges (0.35 and 0.27, respectively; atom
Table 1. Energies and properties of Species 1–3 and their radica
Species
B3LYP
6-31G(d,p)a ZPVEb SC
1 439.0170038 0.1188235 4
[1] 438.7043759 0.1169625 4
[4] 438.6755970 0.1140513 4
[5] 438.7366048 0.1160980 4
2 439.0604092 0.1192066 4
[2] 438.7611301 0.1175125 4
[6] 438.7365815 0.1153131 4
3 439.0204721 0.1176010 4
[3] 438.7165279 0.1168874 4
aUnits of Hartree.
bZero point vibrational energies corrected by 0.893; units of Hartree/pa
ckcal mol1.
dDebye.numbering as in Figure 3) while both the oxygen and
the nitrogen carry negative charges (0.43 and 0.21,
respectively). In 2 a similar trend is observed with a
positive charge also on C3a (0.21). Owing to the adia-
batic ionization, there is a big increase of the positive
charge on the benzene ring whose net charge is 0.98
for [1] and 1.13 for [2]. The ionization process
produces changes in bond strengths that can be evalu-
ated by variations of bond orders (b.o.) in the neutrals
ons
ZPVEa
E
(SCFZPVE)c S2
Dipole
momentd
81803 3.12
74134 0 0.76 5.13
15457 16.23 0.78 4.79
05068 20.77 0.78 4.99
12026 1.18
36176 0 0.76 1.73
12684 14.02 0.79 5.41
28711 3.10
96405 0.77 4.05
.
Figure 3. Relative changes of bond orders between neutrals and
molecular ions of 1 and 2. The % values have been calculated
according to the formula: %  {[(b.o.)molecular ion  (b.o.)neutral]/
(b.o.)neutral}100.l cati
F 
37.89
38.58
38.56
38.62
38.94
38.64
38.62
38.90
38.59
rticle
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are “static” parameters and cannot be regarded as
reactivity indices, they reflect the actual multiplicity
and the covalent character of a given chemical bond
[21]. In cyclic molecules it is also important to consider
that two bonds are needed to be broken to observe
fragmentation. The calculations show that the ioniza-
tion of both 1 and 2 produces weakening of the fusion
between the two rings, as shown by negative values of
% in Figure 3. In [1] (Figure 3, top) the bond C7a™O1
results to be much stronger than in the neutral, while
C7™C7a and O1™N2 are weakened. This should explain
the opening of the five-membered ring between O1 and
N2 and the elimination of CO from the molecular ion of
1. Concerning [2] (Figure 3, bottom), it appears that
the C™C bonds in the benzene, except C4™C5 and
C7™C7a, are weakened by the ionization. In the oxazole
moiety, the bond N3–C3a is strengthened, while the
opposite trend is found for C2™N3 (Figure 3, bottom).
Owing to the ionization, a rearrangement of the
molecular ions might also be possible. In this light, we
have studied possible structures formed by the opening
of the molecular ions of 1 and 2 (Figure 4). Energy
minimizations of different structures produced by
cleavage of the O1™N2 bond in [1] have converged to
the fused system [4] (Table 1, Figure 4). This structure
consists of a methylazirine ring spiro fused, and almost
perpendicular, to the six-membered ring. On the other
Figure 4. Energy minimized structures for possible radical cat-
ions produced by 1 and 2 owing to electron ionization (black:
nitrogen; dark gray: oxygen).hand, this structure is 16.23 kcal mol1 less stable than
[1].
Fission of the O1™N2 bond in [1] followed by
migration of the methyl group on the nitrogen yields
the radical cation [5] that results to be much more
stable (20.77 kcal mol1) than [1]. The structure of [5]
is planar and the oxygen atom has the highest spin
density (equal to 0.40) suggesting that the unpaired
electron is partly localized on this atom. Even if the
formation of this radical cation requires a migration of
the methyl group, the energy required for this process
might be balanced to some extent by the stability of the
resulting structure [5]. Energy minimization of the
species produced by the cleavage of the O1™C2 bond in
[2] has yielded [6] (Table 1, Figure 4) that results to
be less stable than [2] (E  14.02 kcal mol1). The
calculations show that the nitrogen is bound by a single
bond to the benzene ring, while a formal triple bond
occurs between the nitrogen and the pendant carbon
atom. The structures of all the radical cations [1]•-[2]•,
[4]•-[6]• allow elimination of CO as experimentally
observed. This produces ions at m/z 105 which have
been investigated both by MS/MS measurements and
theoretical calculations.
Study of ions [M  CO] (m/z 105)
The product ion low energy CID spectra obtained by
selecting the [M  CO] ions (m/z 105) formed in the
source by 1 and 2 are reported in Figure 5.
The [M  CO] ions produced by 1 (Figure 5, top)
decompose yielding two abundant species at m/z 104
and 78, due to the losses of a hydrogen radical and 27 u,
respectively, with relative abundances of 100 and 85%,
respectively. Minor product ions are at m/z 79, 77, 65,
and 63. Significant and distinctive ions are at m/z 90 that
suggest the elimination of a methyl radical. The meta-
stable and high energy CID spectra resemble these data,
and confirm the presence of ions at m/z 90.
The MS/MS spectrum of [M  CO] obtained by 2
is dominated by ions at m/z 104 which carry most of the
total ion current, while ions at m/z 78 have a relative
intensity of 17% (Figure 5, bottom). It is noteworthy
that, differently from the data obtained for [1  CO],
ions at m/z 90 are undetectable in the case of [2 CO].
Ions at m/z 78 might be attributed to the loss of HCN
from the ions [M  CO] and/or to the loss of a
hydrogen radical followed by that of acetylene. High
resolution and accurate mass measurements have
shown that for 1 ions at m/z 78 are entirely due to
[C6H6]
, while for isomer 2 they are constituted by a
doublet of peaks corresponding to [C6H6]
 and to
[C6H4N]
 with a ratio 6:1. All this suggests that for both
the isomers the ions at m/z 78 are due to [(M  CO) 
HCN] and only for 2 they are also produced by a
minor pathway yielding the species [(M  CO)  H 
C2H2]
.
With regard to the other product ions present in the
MS/MS spectra of [M  CO], those at m/z 65 and 64
1010 GIORGI ET AL. J Am Soc Mass Spectrom 2004, 15, 1005–1013can be attributed to [(M  CO)  CH2CN]
 and [(M 
CO)  CH3CN]
, respectively. Ions at m/z 63 can be
produced by the species at m/z 90 by loss of 27 u. This
is confirmed by the product ion mass spectra obtained
by selecting the ions at m/z 90 that show the only
decomposition peak at m/z 63.
The large differences found in the MS/MS spectra
obtained by selecting the ions at m/z 105 allow to
establish that also after loss of CO the resulting radical
cations produced by Isomers 1 and 2 maintain different
chemical structures. They are characterized both by
common decompositions pathways, that yield isobaric
product ions but with different relative intensity and
composition, and by distinctive patterns that form
characteristic ions. As the decompositions involve ring
openings, different recyclization and rearrangement
reactions might occur, producing species containing
five- or six-membered ring, and/or fused ring systems.
An important aspect concerns the occurrence of differ-
ent rearrangement reactions that produce isobaric ions,
but with multiple (composite) chemical structures.
With the aim to obtain structural and chemico-
physical information on the ions [M  CO] produced
by both the isomers 1 and 2, we have carried out
Figure 5. Low-energy CID product ion spectra of the ions [M 
CO] formed by isomers 1 (top) and 2 (bottom) obtained in a ion
trap.theoretical calculations on different possible structures
([7]-[19], Table 2, Figure 6) of these ions.
The loss of CO from the rearranged open molecular
ion [5], produced by 1, that has resulted in the most
stable radical cation for the species at m/z 133 (see
above) followed by different and consecutive ring clo-
sure reactions, might produce radical cations [7]-
[13]. The elimination of CO from [5] followed by
1,5-cyclization produces the species [9] from which a
methyl radical might be eliminated, as observed exper-
imentally. In fact the distance calculated for N  CH3 is
1.429 Å with a bond order equal to 0.91. Differently, if
the cyclization were of the type 1,6 followed by a
hydrogen transfer, the methylenphenylamine radical
cation [7], that is the most stable species, should be
formed (Table 2, Figure 6). Its structure should allow
elimination of a hydrogen radical, HCN, after a hydro-
gen rearrangement, and that of CH2CN, as experimen-
tally observed in the MS/MS spectra of the ions [1 
CO] (Figure 5). The radical cation [12], that might
seem the most rational one after elimination of CO from
[1], has shown some problems during the energy
refinement due to a large spin contamination. It has
been eliminated after annihilation of the first spin
contaminant yielding a final value of S2 0.76, in
agreement with the theoretical value of S2 0.75.
However, by considering the good level of accuracy of
the method we used, [12] is much less stable than [9]
with a E[12]-[9]  52.25 kcal mol
1. The other radical
cations we have studied by theoretical methods are
formed by fused [6,4] ([8]), [5,5] ([10]) bicyclic and
spiro [6,3] ([11]) ring systems. Their stability is in the
order [8]  [10]  [11] (Table 2), while the least
stable structure is the open radical cation [13].
With regard to the structures of ions [M  CO]
possibly produced by 2, the radical cation [16] is
analogous to [9], but the different arrangement of the
C, N atoms in the side chain lets the latter structure
more stable than [16] (E[9][16]  3.90 kcal
mol1). Other ring structures for [2  CO] might
involve a seven- ([17]) and an eight-membered ring
([19]) species together with fused [6,4] ([14]- [15])
and [5,5] ([18]) bicyclic ring systems. The lowest
energy radical cation is [14] in which the nitrogen
atom is involved in the fusion between the two rings
and whose structure might explain the loss of HCN as
experimentally observed. The species [14] and [15]
(E[14]-[15]  4.01 kcal mol
1) are distonic ions and in
both of them the unpaired electron is localized mainly
on the carbon of the four-membered ring that binds one
hydrogen while the positive charge is on the carbon
atom at the fusion between the two rings.
On the basis of the experimental and theoretical
results, the gas phase ion structures and the main
decomposition pathways followed by 1 and 2 that we
propose are reported in Scheme 2.
By considering the high stability of [5] (Table 1), it
should be possible an opening of the five-membered
ring in [1] and a concomitant methyl rearrangement
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Species
B3LYP
6-31G(d,p)a ZPVEb SCF  ZPVEa
E
(SCF  ZPVE)c S2
From 1:
[7] 325.4134227 0.1077279 325.3056948 0 0.77
[8] 325.4039743 0.1101310 325.2938433 7.44 0.77
[9] 325.3877645 0.1059616 325.2818029 14.99 0.77
[10] 325.3633705 0.1087433 325.2546272 32.04 0.77
[11] 325.3245876 0.1072368 325.2173508 55.44 0.76
[12] 325.3022348 0.1036934 325.1985414 67.24 0.91d
[13] 325.2287595 0.1034808 325.1252787 113.22 0.77
From 2:
[14] 325.4063532 0.1096711 325.2966821 0 0.77
[15] 325.3992486 0.1089567 325.2902919 4.01 0.77
[16] 325.3802528 0.1046596 325.2755932 9.22 0.77
[17] 325.3807872 0.1080066 325.2727806 10.99 0.77
[18] 325.3775675 0.1088496 325.2687179 13.54 0.76
[19] 325.3703504 0.1075618 325.2627886 17.26 0.79
aUnits of Hartree.
bZero point vibrational energies corrected by 0.893; units of Hartree/particle.
ckcal mol1.
dAfter annihilation of the first spin contaminant.Figure 6. Energy minimized structures for possible radical cations [M  CO] produced by 1 and
2 (black: nitrogen).
heme
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producing [7], [9], and eventually [16], the latter
two in agreement with the distinctive loss of CH3 from
the ions at m/z 105 observed for 1. In the case of 2, the
loss of CO and successive ring closures should yield the
species [14] and [15] that are the most stable ion
structures proposed for 2, and in agreement with the
experimental data.
Conclusions
The present investigation has shown that different
tandem mass spectrometric approaches are useful tools
for studying the gas phase ion chemistry of the two
heteroaromatic isomers, namely 3-methyl-1,2-benzisox-
azole and 2-methyl-1,3-benzoxazole.
Metastable and collision-induced dissociations car-
ried out under low and high energy regime produce
different and distinctive MS/MS spectra depending on
the arrangement of the atoms in the five-membered
ring. The data have shown that isomerization reactions
of one isomer into another, interconversion to a com-
mon intermediate, or isomerization to 2-methoxycyano-
benzene do not occur either regarding the molecular
ions or the species [M  CO] that are produced with
Schigh abundance in the ion source under electron ion-
ization conditions.
Theoretical ab initio calculations have allowed to
evaluate changes produced by the ionization process.
Furthermore, calculations have allowed to determine
chemico-physical properties and stability of different
chemical structures proposed for molecular and frag-
ment ions possibly involved in the decomposition path-
ways followed by the two benz(is)oxazole isomers.
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